Role of the ADP/ATP and aspartate/glutamate antiporters in the uncoupling effect of fatty acids, lauryl sulfate, and 2, 4-dinitrophenol in liver mitochondria.
Study of the uncoupling effect of various saturated fatty acids (from caprylic to palmitic) revealed that the glutamate recoupling effect was more pronounced in the case of short chain fatty acids, whereas recoupling of mitochondria by carboxyatractylate was more effective in the case of long chain fatty acids. The overall recoupling effect, however, did not depend on the fatty acid chain length. Besides carboxyatractylate, glutamate and aspartate also exhibited a recoupling effect under uncoupling by lauryl sulfate. The uncoupling effect of lauryl sulfate was markedly weaker in the presence of DNP or laurate (but not FCCP) which were added in concentrations causing twofold increase in mitochondrial respiration. In the presence of lauryl sulfate the uncoupling action of laurate and DNP was insensitive to carboxyatractylate and glutamate. With laurate and DNP as uncouplers increasing the pH from 7.0 to 7.8 potentiated the recoupling effect of carboxyatractylate and attenuated the recoupling effect of glutamate. In the case of uncoupling by lauryl sulfate similar changes in the recoupling effect of carboxyatractylate and glutamate were observed only in the presence of 10 microM tetraphenylphosphonium. Thus, when uncoupling is induced by fatty acids, DNP, and lauryl sulfate, the ADP/ATP and aspartate/glutamate antiporters function as two parallel and independent pathways for mitochondrial membrane potential dissipation. We suggest that the role of the ADP/ATP antiporter in uncoupling includes proton capture from the intermembrane space with subsequent protonation of uncoupler anions, their transport as neutral molecules on the internal side, and deprotonation followed by proton release into the matrix and transfer of the uncoupler anion in the reverse direction. During uncoupling the aspartate/glutamate antiporter cyclically carries the uncoupler anion with simultaneous proton transfer from the intermembrane space into the matrix.